In sucrose loading solution, total NaCl of the normal Krebs solution was replaced by 275mM sucrose, and KCI concentration was raised to 11 .8mM in order to maintain the spike generation in Na free media. 7 Loading period was exactly 15min, and then the strips were passed through a series of washing Krebs solution which contained 1mM MnC12 besides normal ionic composition.
Loss of 45Ca was followed as in the efflux experiments. The amount of Ca taken up by the muscle during bathing in control and in 1mM MnCI2 loading solution was then compared by the intercepts of the extrapolation of the curves to zero-time. The detail will be described in the text.
RESULTS

Effect of Mn ion on the efflux of 45Ca
As is well known, wash-out curve of 45Ca loaded in the taenia coli is composed roughly of the sum of two exponentials. The fast phase is mainly concerned with loss of the tracer present in the extracellular space. [9] [10] [11] [12] To avoid the influence of this fast phase, all the efflux experiments were carried out after 30 min preliminary washing in inactive solution. And the wash-out curves of the present experiments were considered to express mainly the movement of intracellular 45Ca.
Mn had no significant effect on the efflux of 45Ca in the concentration range between 1.0mM and 20mM. Fig. 1 shows the effect of 1.0mM Mn on the loss of Ca. In this figure, the rate coefficient for Ca loss seemed to decrease slightly just after the application of 1mM MnC12, but this proved to be not significant by the statistical analysis owing to the large standard errors of the results as shown in the figure.
With 5mM MnCl2 a curve almost identical with that in Fig. 1 was obtained. Fig. 2 shows the effect of 20mM MnC12; such high concentration had also no effect on the rate of efflux.
A transient dominant increase in the rate of efflux was observed in common, when the taenia strips were returned from the test solution to the normal washing solution. The same tendency was observed in the case of 1mM ZnC12 (Fig. 3) .
In sucrose gap recording, return to normal solution from 1mM Mn solution was sometimes accompanied by a transient increase of action potentials. Except for this, a corresponding change with the increase of 45Ca efflux was observed neither in the frequency of the action potentials nor in the tension development. And this transient increase of 45Ca was considered to be due to the change in the physicochemical properties of the bathing solution.
Effect of Zn ion on the effux of 45C aZn ion in a low concentration is also known to stop the action potentials and tension development in the taenia coll. Its effect is much stronger than Mn and is In a previous paper, one of the authors (N.) reported the increase of 45Ca efflux by adrenaline, but not consistent changes by acetylcholine (Ach).10 These experiments had been carried out in the normal Krebs solution where spontaneous contractions vigorously occurred and might seriously affect the results. Now, similar experiments were performed in the presence of 1mM MnCl2 to avoid the effect of spontaneous contraction. Numerals in brackets indicate the number of observations. taenia strip. And half-time and the point of intercept were determined graphically.
As it became clear that such a method was more seriously affected by the residual 45Ca, only the residual 45Ca at the end of experiment was counted exactly, and uptake of 45Ca was calculated from the mean half-time obtained initially. Table 1 shows the mean half-time of the decline of 45Ca of the slow phase. There was a tendency toward prolongation of half-time in the preparations soaked in the loading solution containing 1mM MnCl2. But the difference was small and not significant statistically. Therefore, the calculation was based on the half-times of the control loading solutions in every case.
Definitely shorter half-times were obtained in the preparations loaded in Na free sucrose solution. This might suggest that the smooth muscle cell membrane or the Ca binding site in the smooth muscle received prolonged effects even in a short period of soaking in Na free solution. Table 2 shows the Ca content taken up by the taenia strips in normal Krebs solution. Though the absolute values of the uptake varied from one animal to another, the ratio of the values in control loading solution to those in MnCl2 loading solution were fairly constant. This ratio obtained from individual guinea-pigs were plotted in Fig. 8 , and their mean values were summarized in Table 3 as the rate of decrease in MnC12 solution. Mean Ca contents taken up by control and MnCl2 loading solution were also shown in the table.
As seen in these tables and Fig. 8 , sucrose R- (1) showed the values obtained directly after the transfer of taenia strips into the sucrose Krebs loading solution , and sucrose R- (2) showed the values obtained after 30 min preliminary incubation in tracer free sucrose Krebs solution. The latter experiment was performed to see the Ca influx of taenia strips which are well equilibrated in Na free environment .
It is concluded from these results that uptake of Ca was in most instances suppressed by 1mM MnCl2 of both the loading solutions containing NaCl or sucrose . The average Ca uptake in normal NaCl Krebs solution was 0.4 m-mole/kg wet wt . and it was 1.5 to 2 times higher in the Na free sucrose solution. Uptake of Ca was suppressed to 85% of its control value when 1mM MnCl2 was present in the loading solution regardless of whether the loading solution contained NaCl or sucrose . fraction is unknown, and if we assume that 1/2 or 1/3 of the total smooth muscle cells generate action potential at one time , the estimated Ca influx would be multiplied by the factor of 2 or 3 and it will become 4-6% of the necessary divalent cation inflow. With all these assumptions and corrections, estimated Ca influx accompanying generation of action potentials in the taenia coli is still far less than the required amount that might be expected on the basis of theoretical calculation . Thus the present experiments could not give any substantial evidence to the Ca spike hypothesis of the smooth muscle.
